Mean amplitudes of vibration for 38 tetrahalides and 15 tetraoxides have been computed at temperatures T = 0°K, 7 = 298.15 °K and JT=500°K employing most recent vibrational data. Miiller's method has been followed in solving the two dimensional Cvvin's secular determinant. The results have been brieflv discussed.
Introduction
Recent advancement in the analysis of electron diffraction results demands a deeper understanding of the mean amplitudes of vibration for bonded and non-bonded interatomic distances computed from spectroscopic data. The knowledge of mean amplitudes throws light on the non-rigid molecular model. Such studies for tetrahedral molecules and ions exist in literature and have been reviewed by Cyvin 2 . Most of the results quoted in literature employ the vibrational data prior to 1970. Since than laser technique has played an important role in the analysis of vibrational spectral studies and therefore, more and more tetrahedral molecules and ions have been studied by this method. Certainly, the frequency assignments can now be considered to be more reliable than previous results. Thus, it was thought worthwhile to examine the mean amplitude of vibration from more reliable vibrational data. Recently Basile et al. 3 have studied the force fields for 146 tetrahedral systems and compiled the I.R. and Raman spectral data. In the present study the same vibrational frequencies have been employed for 38 tetrahalides and 15 tetraoxides to compute mean amplitudes of vibration for bonded as well as for non-bonded interatomic distances at temperatures r = 0°K; T = 298.15 °K and 7 7 = 500 °K. The results have been used to discuss the trend of variation in mean amplitudes.
Method of Computation
Molecules and ions of the type XY4 belong to the point group T^, and the fundamental vibrations are distributed as a1 + e + 2f2. The mean amplitudes of vibration have been computed by Cyvin's secular equation 1 '-T -AE = 0 where the symbols have their usual meaning 1 . The analytical expressions for the mean amplitudes of vibration and kinetic energy matrices are taken from Cyvin's book. Miiller's method [4] [5] [6] has been followed for the solution of 2 x 2 secular determinants in /2 species. The vibrational frequencies employed in this computation are taken from Basile et al. paper 3 .
Results and Discussion
The computed values of mean amplitudes of vibration for bonded and non-bonded distances at temperatures T = 0 °K; T = 298.15 °K and T = 500 C K are collected in Table 1 and 2 for tetrahalides and tetraoxides respectively.
From the observation of the Table 1 for tetrahalides it is apparent that at room temperature the mean amplitudes are nearly the same in the gas, liquid and solid phases. In contrast to this stretching force constants 3 in different phases show marked variations. Thus it is concluded that the effect of change in phase is more pronounced in the stretching force constants than the corresponding mean amplitudes. Comparing the mean amplitudes for IV B and IV A group tetrahalides, it is found that the values show a slightly decreasing tendency with the increase of mass of the central atom. This variation is more pronounced in IVA group tetrahalides than IV B group. The values are almost the same for Ti and Zr tetrahalides. The trend of variation is changed for Sn and Pb tetrahalides. This may be due to change in the non metallic to metallic character. Comparing the mean amplitude values in XY4 type tetrahalides having the same central atom it is found that the values increase with the increase in the mass of the peripheral atom while the force constants 3 ' 7 show an opposite trend. This is consistent with the electronegativity difference. On examining the mean amplitudes for bonded distances at room temperature for tetrahalides from Table 2 for the oxyanions of the same group, it is found that the values decrease with the increase of the mass of the central atom whereas corresponding stretching force constants 3 show the opposite trend. It is interesting to study the trend of variation in the oxoanions of the same group. From Table 2 it is 
